A retinoic-acid critical period in the early postnatal mouse brain.
A normal supply of vitamin A, which regulates gene expression through its active form retinoic acid, is required by many organs; both excess and deficiency can be teratogenic. Very little is known about the role of retinoic acid in maturation of the mammalian forebrain. As retinoic acid cannot be visualized directly, we mapped its actions in the forebrain with indirect morphologic methods and by applying retinoic acid overdoses to early postnatal mice. During this time, the morphologic indicators of retinoic acid actions are localized mainly in the limbic system and they undergo rapid changes. Retinoic acid overdoses can cause lasting behavioral abnormalities that point to disrupted limbic functions. In the anterior cingulate cortex, inhibitory interneurons are affected, and in the hippocampus, primarily the dentate gyrus is abnormal. Retinoic acid is involved in functional maturation of limbic regions of the forebrain with a critical stage early postnatally in mice, when their brains are particularly vulnerable to vitamin A perturbations. This developmental time in mice compares with the second trimester of gestation in humans, a stage when in genetically predisposed individuals the corresponding brain regions are known to pass through a period of increased susceptibility to environmental disturbances.